Servants were an important part of the northwestern European household economy in the preindustrial past. This study examines household-level characteristics that are predictive of the presence of rural servants using data from Orkney, Scotland. The number of servants present in a household is related to household composition, landholding size, and the marital status of the household head. In addition, the sex of the particular servant hired reveals that the labor of male and female servants is not fungible. The sex of the servant hired is related to the ratio of male and female household members of working age, the occupation of the head, household composition, and the size of the household's landholding.
Introduction
In preindustrial Northwest Europe, most farming was small scale and conducted by the members of a single household. Since households were composed primarily of closely related kin, farming was a family enterprise. However, families could supplement their domestic labor force by hiring farm workers, either by the day or task, or on a longer-term live-in basis. While all servants contribute to the family economy, live-in servants, who typically lodged with the farmer's family and ate from the same table, can be considered a close substitute for family labor, a resource that varies over the demographic life cycle of the farming family. Indeed, servants can be considered a supplement to household labor employed to ensure sufficient food and craft production and full use of the household's resources, such as land and livestock. Service can thus be viewed as part of an "adaptive family economy" as the practice provided flexibility to social, familial, and economic relationships and allowed households to diversify the employment of their members (Wall, 1986) . Therefore, all other things being equal, it is hypothesized that the amount and quality of land to which a household has access, the size and composition of the household labor force, and the overall consumption requirements of the household will be important predictors of the number of servants a household hires. In addition, male and female labor is likely to be deployed differently, depending on the specific tasks a household must accomplish. Thus, the sex of the servant hired might also be predicted by household characteristics, including access to land, household age and sex composition, and household size, while controlling for other factors.
Data from the Orkney Islands, off the northern coast of mainland Scotland, provide an opportunity to contribute to the study of farm servants, domestic labor, and the sexual division of agricultural labor. Service employed many young people, moved people over the landscape, and was often an important component of the household economy of traditional farmers. Service in Orkney persisted throughout the study period, 1851-1901.1 Available historical sources provide information about individuals, households, and landholdings, making this dataset useful for examining the relationships among household composition, land resources, and the hiring of live-in servants. Hurdle models are used to help identify factors that influence both the number and sex of servants present in the household, after controlling for various household characteristics, including those related to the household head.
Background

Definition of Servants
Service in Western Europe was a diverse practice, encompassing both servants in husbandry (Kussmaul, 1981a) and domestic servants in urban settings (Fauve-Chamoux, 2004) . Service as an occupation has also been identified with a period of young adulthood. "Life-cycle servants," described by Peter Laslett (1977, p. 34) worked as servants in the period between adolescence and marriage. For these individuals, service was a short-term occupation that provided useful training in agricultural and domestic tasks, but was not an apprenticeship or career (Goldberg, 1992; Whittle, 2000) . Servants also varied in their place of residence. Some servants were employed on a live-in basis, and resided as members of the household of their employers, while others lived at home (typically their parent's household) and worked as servants during the day.
Live-in servants had a special role in the household economy of rural areas. They were provided room and board as well as a wage. The status of live-in servants was ambiguous; they might not be closely related to their master, yet they typically lived as part of their master's family, ate from the master's table, and were often described in familial terms (Kussmaul, 1981a, b) .2 They were also wage earners, who were saving for marriage or sending remittances to their families. This particular function of service is a major tenet of what is often called the "Hajnal hypothesis" (Engelen & Wolf, 2005) after the work of John Hajnal (1982) . It proposes that, in Northwest Europe, there existed a normative requirement that a couple establish an independent household upon marriage. To do so, young people must inherit or earn, often through service, sufficient resources to set up a household of their 1 The beginning of the study period coincides with the first census conducted in Orkney that included information suitable for record linkage (Sparks 2007) ; the end date is determined by the statutory 100-year embargo on the release of individual-level census returns in the UK. 2 Much of the existing literature on servants seems to assume that master and servant were unrelated. However, it may be the case that servants often had kin ties to their masters. Future study using the Orkney data may be able to address the closeness and frequency of kin relationships in service arrangements.
own. Hajnal (1982) suggests that late age at marriage together with the requirement for newly married couples to set up their own separate households kept rural populations in balance with their productive resources, especially land. This hypothesis combines the approaches of population history and family history (Oris, 2003) . Service, in this view, can be approached from the perspective of both the rural and household economy. The demand and supply of servant labor is partly determined by local conditions, including the requirements of agricultural and non-agricultural rural employment. Another important determinant of the circulation of servants is variation in household-level conditions as local households had different labor pools and consumption requirements that varied with stages in the family life cycle, as well as differential access to land and other resources. Households that hire servants are in need of labor and are likely to have distinct characteristics from households that do not hire servants. Following this logic, the household will be used as the unit of analysis in the present study.
The sources used in this study can identify which households hired live-in servants. Servants are identified using the census variable "relationship to head", which indicates that these individuals were live-in servants, rather than people who lived in their own homes and worked as a "farm servant" for wages, either in full-or part-time capacity. In addition, livein servants are distinguished from people whose listed occupation was "farm servant," "agricultural servant," or "domestic servant." In Orkney, these were common occupations that were more permanent than day labor, but were often only part-time or seasonal. In other words, these individuals lived at home and worked at a nearby farm, but perhaps only during the planting or harvest seasons. These occupations are listed under the census heading "occupation" and their relationship to the head indicates familial (such as son or sister) relationships rather than employer-employee (servant) relationships.3 The sources used in this study cannot identify which servants were temporary life-cycle servants, and which were not. However, the age-distribution of individuals listed as servants in census records suggest that the majority of servants in Northern Orkney were in fact young adults ( Figure  1 ). We suspect that most of them corresponded to Hajnal's (1982:473) model of life-cycle service, but we cannot be certain.
The Setting: Northern Orkney
The northern Orkney Islands were overwhelmingly rural and agricultural during the period of interest . The economy of northern Orkney relied primarily on mixed agricultural production based on grains, mainly black oats and bere (a landrace of barley), root crops such as potatoes and turnips, and livestock including cattle, sheep, chickens, and pigs. These activities supported household subsistence and paid rents, often in kind. The institution of service has a long history in Orkney. It was well-established by the seventeenth century, when records show that there were 3-4 servants available to every 10 households (Flinn, et al., 1977) , and it did not fully erode until the 1940s (Ewan, 2004; M. Gray, 1984) , much later than in England.
Several characteristics of northern Orkney contributed to the staying power of service. Scottish agricultural practices, as necessitated by climate, differed from those in England. In England, agricultural improvements and rising wheat prices increased the size of holdings and the focus on wheat production, which requires intense, seasonal bursts of labor (Devine, 1984a) . This restructuring of the agricultural sector meant that day laborers fit farmers' needs better than live-in servants (Cooper, 2005) . Scottish agriculture, in contrast, was characterized by mixed farming (both arable and grazing) and different staple grains, namely 3 It may be that some of these individuals were actually live-in servants who were at home rather than their place of employment on census night. Unfortunately, we cannot distinguish between temporary visits at home and full time residence. This may represent a source of bias in the sample of live-in servants.
oats and bere instead of wheat (Fenton, 1997; Shaw, 1980) . Pastoral and mixed agriculture was more conducive to live-in servants, as there was a more stable demand for labor yearround (Whittle, 2000) . The importance of root crops, which require singling, hoeing, and so on, also demanded a steady supply of labor (Devine, 1984a) . Relative to the mainland, Orkney had small, fragmented holdings with a large number of tenants, rather than owneroccupiers (Shaw, 1980) . This probably also contributed to the maintenance of the practice of service, as it has been observed that servants persisted in areas with small holdings and disappeared when those holdings consolidated (M. Gray, 1984; Whyte & Whyte, 1988) .
Households and Servants: The Decision to Hire
Traditional farming systems, like that of nineteenth century Orkney, were characterized by reliance on human or animal traction, limited use of wage laborers, and household-level organization of production (Netting, 1993; Redfield, 1989; E. R. Wolf, 1966) . The household, therefore, used the labor of its members to meet its consumption requirements. In this context of production organized at the household level, several factors potentially influenced a household's decision to hire a live-in servant. Perhaps among the most important was the age-and sex-composition of the household's members. Specifically, the number of people present in the household, and their age-and sex-composition relative to available productive resources such as land, would affect the household's need for additional labor. In his theory of the peasant economy, Chayanov (1986) noted that the balance of household workers relative to consumers is essential to understanding how families meet their needs, and that the ratio of age-and sex-weighted consumers to similarly weighted producers (the C/P ratio) changes over the household life cycle. The household C/P ratio is calculated by assigning each household member, including servants, a weight for their relative productive and consumptive capacities, summing those weights, and creating a ratio. In the weighting system employed in this study, a household that consists of a 30 year old male and 30 year old female would have a C/P ratio as follows:
where the production and consumption weights for a 30 year old man are 1.0 and the production and consumption weights for a 30 year old woman are 0.8.
Unfavorable household C/P ratios have been found to have important effects, including increased risk of infant mortality (Campbell & Lee, 1996; Sparks, 2007) and poor anthropometric measurements in children (Hagen, et al., 2006) . Studies have observed changes in land use allocation over the household life cycle (Perz, 2003) , and C/P ratios are predictive of the formation and dissolution of extended-family living arrangements (Jennings, 2010; Jennings et al., 2009) . Given the importance of C/P ratios to various dimensions of the household economy and the demographic fortunes of households, it is hypothesized that the household C/P ratio will be an important predictor of whether servants are present in households.
Measures other than C/P ratios can provide insight into aspects of household composition. The number of individuals present in the household may be an important predictor of the presence of servants, as crowded households may find it harder to provide space for live-in servants (assuming house size is held constant). The marital status of the household head may provide clues about the presence or absence of essential adult workers, as a single or widowed head of household would be "missing" the labor of a spouse, whose absence might be offset by hiring a servant. The sex balance of adults of working age is another measure of household composition that may relate to the demand for servant labor. As we define it, the worker sex ratio reflects the sex composition of household members of working age (arbitrarily set at 15-65 years) who are not servants, and is calculated by dividing the total number of working males aged 15-65 by the total number of workers of both sexes aged 15-65. If the worker sex ratio equals one, then all the non-servant household workers are male, and if the ratio equals zero, than all the non-servant workers are female. The worker sex ratio may determine whether households would have demand for additional laborers for sex-specific tasks. In addition, the age of the household head has been used as a proxy for stages in the household life cycle (Anderson, 1971; Katz, 1975; Sieder & Mitterauer, 1983; A. P. Wolf, 1984) . For example, young married heads would likely face a labor shortage, as their children are not yet old enough to work but must be supported from household production.
Finally, the kin relationships among the non-servant members of the household may indicate the diversity of the household labor force. Simple family households, consisting of a single married couple, or a surviving member of that couple, and their children, would have a less diverse labor force than an extended-family household, which includes one or more individuals in addition to the simple family household. A third, more complex, household type, typically not included in household classification systems, is found in Orkney. Using archaeological evidence, in tandem with written records, the North Orkney Population History Project has found that units listed separately in the census but that share a single farm name often operated as single economic entities (Jennings, 2010) . The physical domiciles making up these "compound" households, often linked by brothers, are adjacent or even structurally joined and share a common set of farming structures such as barns, byres, grain kilns, and stables. Given what is known about Orcadian economic and social systems, the component units of compound households were probably not independent. Rather, they worked their landholdings cooperatively and shared the products of their labor, even if employed in outside wage labor, which was often part-time or seasonal. With respect to servants, there are competing hypotheses about the effects of household type. It is possible that compound (and possibly extended) households were less likely to hire servants, as their larger size and more complex kin organization might provide them with a larger and more diverse labor force, thereby decreasing the need for servant labor. However, compound households, which occupy larger structures that consist of more than one dwelling, could more easily house a servant. In addition, while a larger and more complex household might have a larger and more diverse labor force, it might also have more dependents, particularly children and the elderly, who need additional resources for their care, thus requiring additional labor.
Other factors may influence a household's decision to hire servants. One of these is access to land or, equivalently, the size of the household's landholding. Households with few laborers relative to land resources would be more likely to hire servants, whereas households with many laborers relative to their landholdings are less likely to require the additional labor provided by a servant. Information about the size of landholdings in north Orkney is taken from valuation rolls, which are listings of the taxable values of property that are closely related to the size of landholdings in acres of arable and pasture (for a detailed description and analysis of these records, see Jennings, 2010: Appendix A) . In addition to the amount of land, households may also differ in their need for servant labor because of the specific tasks they need to accomplish. For example, labor-intensive farm work may require servant labor more than other occupations such as small-scale fishing, shopkeeping, or teaching. Thus, the occupation of the household head may be an important predictor of the number of servants present in the household.
The Sexual Division of Agricultural Labor: Implications for Servants
There is some debate in the literature concerning the extent of women's participation in agricultural labor in pre-modern Scotland (Devine, 1984b; M. Gray, 1984; Pinchbeck, 1969; Whittle, 2005) . It is unclear whether male and female servants completed the same productive tasks, or if servants were hired for sex-specific work. The Orkney dataset provides information not only on the number of servants present in the household, but also on the sex of the servant. Certain household characteristics, indeed many of the same characteristics described above, might be differentially associated with the numbers of male versus female servants.
In rural districts throughout the British Isles during the preindustrial era, service was the most common employment for single women (Pinchbeck, 1969 ). Yet there has been some debate about the extent of female participation in agriculture (Whittle, 2005) . Examples of tasks commonly described as women's work include dairying, poultry keeping, vegetable growing, brewing, baking, weeding, and harvesting (Whittle, 2000) . In the context of Scottish agriculture, the hoeing of potatoes and turnips was a common (and onerous) female task (Pinchbeck, 1969) . Despite these gendered activities, or the purported sexual division of labor, many studies note that female servants participated in a full range of farm work, both "in and out" of the house (M. Gray, 1984) . Women apparently took part in every farm task, except perhaps the tending of horses (Devine, 1984b) . Their work included the heaviest kinds of agricultural labor, such as plowing and harrowing (Pinchbeck, 1969) . But certain tasks, especially tending turnips, dairying, and byre work, were dominated by women (Devine, 1984b) . In other chores, most notably harvesting, men and women worked side-byside but in slightly different capacities. For example, harvesting using the sickle, a semicircular blade attached to a short handle, was acceptable for both sexes, but harvesting using the scythe, a long blade attached to a long handle, was solely the domain of men (Fenton, 1997; Howatson, 1984) . In fact, the development and adaptation of heavier tools, such as the scythe, are said to be reflected in changes in the sexual division of labor (Snell, 1985) .
Was the labor of male and female servants largely interchangeable, or did households hire a servant of a particular sex based on household composition or specific labor needs? Some evidence from the cottage textile industry in Ireland suggests that the hiring of female servants, who specialized in spinning, and male servants, who specialized in weaving, depended on the age-and sex-composition of the household, as well as how much yarn was bought rather than produced by the household (J. Gray, 2006) . In addition, studies of English servants indicate that the sex composition and number of servants was determined by the status and occupation of the household head (Goldberg, 1992 ).
An examination of the sex-specific nature of live-in servants may provide insight into the agricultural and non-agricultural sectors of the rural economy in Orkney, as some households may require labor from servants of a particular sex. We hypothesize that the ageand sex-composition of the household, as measured by C/P ratios or household types (simple, extended, or compound) will be important predictors of the presence of male or female servants. The worker sex ratio, another measure of household composition, may determine whether households chose to hire male or female servants in an effort to obtain a desired balance of male and female labor or provide a minimum number of workers of each sex. The occupation of the head may also be an important factor in the decision to hire sexspecific labor, as farmers might require more male labor (for plowing, for example), but tailors more female labor for tasks such as sewing and dressmaking. The amount of land to which a household has access may also be a determinant of the need for sex-specific labor, as land-rich households may need more field workers, but land-poor households may require more craft specialists. The sex and marital status of the household head may also be predictive of the sex of any servants present, as a female-headed households may prefer male labor to replace the labor of the absent (usually deceased) male head, while a household headed by a unmarried male may require the skills of a female servant.
Data
Two primary data sources are used in this study: individual-level census returns and valuation rolls. These data were collected from the Orkney County Archive as part of an ongoing study of the population history of the northern Orkney Islands conducted by the North Orkney Population History Project (Murtha et al., 2008) . The decennial censuses provide information on every person at home on the day of enumeration, including age, sex, relationship to the head, "occupation", and marital status. From these returns, servants are identified, and the composition of the household is obtained. The names of houses and farmsteads, which persist over time (Palsson & Edwards, 1981; Thomson, 2008a Thomson, , 2008b , are used to link the census returns to the valuation rolls, which are records of the taxable value of land. In all, 88 percent of households in the census and 85 percent of properties in the valuation rolls could be linked using farmstead names. The data used in the first and second parts of this study represent all households on the islands of Westray, Eday, Papa Westray, Sanday, North Ronaldsay, and Faray for which record linkage was possible.
It is important to note that our sampling method may introduce bias into the data. For instance, the village of Pierowall on Westray was excluded because linkage using house names was not possible, as households (particularly compound households) within Pierowall cannot be readily distinguished based on house names alone-that is, their sites have been so thoroughly built over that their archaeology is effectively invisible. In addition, small farmsteads, farmsteads that were abandoned early in the study period, and farmsteads that were infrequently occupied, are less likely to be linked using house names. These farmsteads might not appear in multiple records, the exact name and location of the farmstead may not be clear from historical maps or surface surveys, or the names could have been "forgotten" in the oral history of the islands. The sample drawn from this method consists of 2917 total observations of 664 households (as households can be observed over multiple census years). Table 1 details the number of households by census year.
Servants are observed at the time of each decennial census from 1851 to 1901. Householdlevel predictor variables are taken from the census record of the household in which the servant was living at the time of the census. Variables related to the household head are calculated using census data listed for the head of household in which the servant resided. In the case of compound households, in which more than one head is listed for a single named farmstead, the mean of a particular variable is calculated. For example, if a compound household contained one male and one female head, the value of the variable for the sex of the head would be 0.5. All continuous variables are centered on the mean.
Valuation rolls, linked to census data using farm names, list the taxable value of land and buildings, which has been shown to be a good proxy measure of landholding size and quality (Jennings, 2010) . C/P ratios are calculated using the age-and sex-specific weights for production and consumption proposed by Hammel (2005) . Households are coded for type using the definition of compound household developed for Orkney (namely the census listing of two or more household heads at a single named farmstead) along with the Hammel-Laslett classification system for non-compound households (Hammel & Laslett, 1974; Jennings, 2010) . Occupation variables were coded as farm-related (1) and not farmrelated (0) by members of the NOPH project.4 6. Methods
Number of servants
To determine which household-level variables are predictive of the number of servants present in the household, a hurdle regression model is fit to the data, with the number of household servants (including zero) as the outcome variable. Because the data are overdispersed, the hurdle model is preferred to a single Poisson model. The hurdle model is estimated in two steps (Mullahy, 1986; Cameron and Trivedi, 1998; Long and Freese, 2006) . A logit model predicts zero counts, or whether a household does or does not have a servant. Once the "hurdle" of whether a servant is present is crossed, a zero-truncated Poisson model predicts non-zero counts, or the number of servants hired if a household has servants. Thus, the hiring of servants can be interpreted as a two stage process; first, the decision whether to hire a servant or not, and second, how many servants should be hired.
The frequency of live-in servants and the number of households that include them decrease over the study period, so a control for the effects of period is included. Models specified with a linear, rather than piecewise, function for time had lower Akaike Information Criteria (AIC), so the linear variable for census year is chosen. Households can appear in the sample in more than one census year, so standard errors are adjusted by clustering over a household identifier. A main effects model and models with household-and time-interaction terms are estimated. All models were estimated using STATA 11 SE (StataCorp, 2009).
Number of servants by sex
This portion of the study seeks to determine whether the labor of male and female servants is largely interchangeable, or if household-level characteristics can predict whether a household has additional male or female servants. To compare the effects of household-level characteristics on the number of servants by sex, two hurdle regression models are fit to the data, with the number of female servants present as the outcome variable in one model and the number of male servants present as the outcome variable in the other. To compare these two non-nested models, parameter estimates and covariance matrices are obtained from the two hurdle models separately and entered into a "seemingly unrelated regression" (SUR) model (Srivastava & Giles, 1987) . This procedure adjusts the estimated standard errors for the simultaneous estimation of two equations. With these adjustments, it is possible to conduct hypothesis tests of the coefficients across the two equations. For example, it is possible to test whether the estimated coefficient of household size in the male servants' equation is equal to the same coefficient in the female servants' equation. To conduct these comparisons, a series of Wald tests of linear hypotheses is performed. P-values were adjusted for multiple testing using the Bonferroni method. A main effects model and an interaction model with the same terms as the hurdle models for the total number of servants are presented to facilitate the comparison and interpretation of both portions of the study. Again, a linear variable is used to control for the effects of period, and robust standard errors are calculated by clustering over a household identifier.
Results
Servants make up a maximum of 8.8 percent of all the individuals included in the sample in 1851 and a minimum of 4.2 percent in 1901 (Table 2 ). Of the sample aged 12 to 30, a maximum 28 percent of individuals are servants in 1851 and a minimum 13 percent are servants in 1891 (Table 3) . These findings are consistent with other studies of the frequency of servants in Northwest Europe (Anderson, 1971; Laslett, 1997 Laslett, , 2000 Kussmaul, 1981a) . The sex composition of servants is roughly equal, although females usually outnumber males and tend to be 1-2 years older than their male counterparts (Table 4 ). The observed age distribution of servants is consistent with service as a life-cycle occupation rather than a permanent one (Figure 1 ).
Number of servants
The results of the hurdle regression models are presented in Table 5 . The full model, which includes both household-level and time interactions, fits better than the main effects model according to the AIC and a likelihood ratio test (χ 2 (10) = 118.52, p < 0.0001, main effects versus full model). Likelihood ratio tests of the full model versus models with householdlevel interactions or time interactions only also indicate that the full model has better fit. In the main effects model, terms associated with household-level variables have significant effects in both the logit and Poisson steps. In the logit step, households with servants have lower (more favorable) C/P ratios, higher valuation, slightly higher household size, and a higher worker sex ratio than household that do not have servants. Household type, or whether the household is compound, extended, or simple, and most of the variables related to the household head are not associated with the presence of servants in the logit step. However, the marital status of the head is important, as single or widowed heads are more likely to hire servants than married heads. In the Poisson step, which accounts for the number of servants present among those households that have at least one servant, all but one of the significant covariates in the logit model remain significant. The worker sex ratio is no longer a significant predictor of the number of servants present, and the effects of valuation and household size have decreased.
Pairwise interaction terms for valuation, household size, and C/P ratio were added to the main effects model. Earlier studies of the formation and dissolution of households found these terms to be important (Jennings et al., 2009 ). In addition, the interactions of these variables are related to the balance of household labor and land resources, which is likely to influence the demand for servant labor. In addition, the number of servants in the population and several other variables, including household size, change over time, so the interaction of several predictor variables and time were tested. In the full model, which includes all interaction terms, the coefficients for the interaction of household size and valuation and household size and time are significant in both steps of the model, while the marital status of the head becomes is now only bordering on statistical significance. In the Poisson step of the full model, male-headed households are more likely to include additional servants.
Number of servants by sex
The results of the hurdle regression models of the number of servants by sex, adjusted using SUR, are presented in Tables 6a and 6b , and the results of the Wald tests of the equality of coefficients across equations are shown in Table 7 . In the logit portion of the main effects model, the coefficients of the C/P ratio, worker sex ratio, and occupation of the head are not equal in the equations for the number of male servants versus female servants. Households that include at least one male servant have lower C/P ratios than households that do not hire male servants. However, in the case of female servants, households that include a female servant do not have significantly different C/P ratios than households that do not include female servants. Households with a lower worker sex ratio (more females than males) are more likely to include at least one male servant and households with a higher worker sex ratio are more likely to include at least one female servant. If a household head is a farmer, the household is more likely to include at least one male servant, while if the household head is not a farmer, the household is more likely to include at least one female servant. A similar pattern holds for the logit portion of the interaction model. However, in the Poisson portions of both the main effects and interaction models, none of the coefficients are significantly different between the male and female models (Table 7) . This suggests that among households that have at least one servant, household-and head-related variables are not important determinants of the sex of additional servants hired.
Discussion
These results have implications for the study of servants and their importance to the household and rural economy. Several household-level predictors are significantly associated with the number of servants. These include C/P ratio, valuation (a proxy for the size of landholding), household size, worker sex ratio, the occupation of the head, and the marital status of the head as well as interactions among valuation and household size. Households that hire servants have lower C/P ratios than households that do not, and among those households with servants, households with greater numbers of servants have lower C/P ratios than households with fewer servants. This is not an unexpected finding, as servants are included in the calculation of C/P ratios, and the addition of young adult laborers to a household should improve the balance of producers to consumers. Unfortunately, because the precise timing of the hiring of any particular servant cannot be determined using the available data, we are unable to discern whether households with more favorable C/P ratios are more likely to hire servants or if households that hire servants do so to in an effort to improve an unfavorable C/P ratio. Households with higher valuations are positively associated with the presence of servants in both the logit and Poisson steps of the model. This suggests that there is greater demand for servant labor among households with access to higher valued holdings. Finally, the effect of marital status of the head on the presence or number of servants implies that servants can, and least in part, serve as a replacement for the labor usually filled by a spouse. The significance of time and household-level interactions suggests that the relationships among servants, households, and land are complicated and change over time. Future studies, especially those that consider land use explicitly, may be better able to parse out these relationships.
An interesting negative finding relates to predictor variables reflecting the status of the household head. The age, sex, and occupation of the head were not significantly associated with the presence or number of servants in the household after controlling for other factors. These results run somewhat counter to predictions about headship, especially the age of the head, which is usually thought to correspond to stages in household Chayanovian cycles (Anderson, 1971; Katz, 1975; Sieder & Mitterauer, 1983; A. P. Wolf, 1984) . In addition, one might predict that female-headed households face labor shortages, especially given that that men tend to be listed as head except in cases where the husband is dead or the woman was never married. Therefore, the presence of a widowed female head probably indicates that an adult laborer (the dead husband) has been lost from the household. However, it may be that other household members, such as older children and other kin, make up for the lost labor of the missing husband. There did not seem to be an important "widowed head" effect. An interaction term for unmarried female heads was added to each of the models, but the estimated coefficients of the sex of the head and marital status of the head did not change appreciably and the interaction term was not significant. Another noteworthy negative finding is the non-significance of household type. In this case, the different structure of the three household type categories may be accounted for in the C/P ratio.
The results of the models related to the sex of servants have implications for the debate about the nature of the sexual division of rural labor. The coefficients for C/P ratio, valuation, worker sex ratio, and occupation of the head were different between the two equations only in the logit portion of the hurdle model. Thus, household predictors in the sex-specific models were only different between households that have at least one servant and households that have no servants. Among households with servants, the effects of household-level covariates were essentially the same for both males and females. These results suggest that the specific sex of the servant hired is an important consideration for households as they choose whether or not to hire any servants, but not in the case of households that have one servant or more.
In the logit step of the main effects and interaction models, households that include a male servant have lower C/P ratios than households that do not, and the coefficients for C/P ratio is significantly lower than those in the female-only models. Households appear to hire servants in response to worker sex ratios, as households with higher ratios (more nonservant males relative to non-servant females) hire more female servants and households with lower ratios hire more male servants. The term for valuation in the logit step of the hurdle model is significantly larger for males than females, suggesting that there may have been a higher "threshold" for valuation when it came to hiring the first female servant than the first male servant. Holding other factors constant, non-farming heads were more likely to hire female servants than farming households, who were more likely to hire males. This finding lends support to the notion that the sexual division of labor operated differently among the farming and non-farming segments of the rural economy. Some female servants were probably domestic workers (e.g. housemaids, child carers, or cooks) or craft specialists (e.g. spinners or weavers) rather than agricultural laborers. These female servants may also have worked to perform other domestic tasks for everyone present in the household, including male servants. These findings support the premise that male and female labor was not fungible, but rather that the sexes engaged in different forms of labor, although certain tasks may have overlapped. Households may seek a desired balance of male and female workers, as evidenced in the differential effects of household worker sex ratio. Alternately, there may be a minimum number of males and females required to operate a holding and households hired servants to meet this minimum.
While this study cannot settle the precise role of live-in servants as part of an "adaptive family economy" (Wall, 1986) , the strength and significance of several household-level and head-related variables as predictors of both the general and sex-specific models demonstrate the important effects that servants can have on the household economy. In addition, the significance of several interaction variables suggests that these relationships are not simple. Future work in this area might examine the relationships between the source and service households of servants using more completely linked data or using a different data source with more detail about the timing of an individual's entrance and exit from service. Age distribution of servants by census year. Table 5 Results of hurdle regression models for the number of servants present in the household (N=664 households, with 2917 total observations, as households can be present in more than one census year). Standard errors are adjusted for multiple observations of households by clustering over a household identifier. 
Main Effects
p-value
Household size X Time Results of Wald tests of the equality of coefficients across equations. 
